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In the specification: 



Replace the title of the specification at page 1, line 1 with the following title: 
NOVEL CRSP^ PROTEIN MOLECULES AND [NUCLEIC ACID MOLECULES 
AND] USES THEREFOR 

Replace the paragraph at page 3, line 31 through page 4, line 6 of the specification with 
the ^oj^r^ . nven . on features CRSp nudeic acid , les wh i ch 

specific^ ^TcRSP nucleic acid molecules relative to nucleic acid mo ecu es encoding non- 
S^SS. For example, in one embodiment, a CRSP nucleic add mo ecu e 
under stringent conditions to a nucleic acid molecule comprising the nucleotides 470-2479 ot 
SSSSS^e shown in SEQ ID NO:l. to nucleotides 1-475 of nucleotide sequence shown 
m SEQ ID NO:4, or to nucleotides 1-600 of nucleotide sequence shown in SEQ ID N07 or 
hybridizes under stringent conditions to the nucleotide sequence of the DNA insert of the 

Xmid deposited with ATCC as Accession Number 98633 [ ], or to the nucleotide 

sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number 9J633. 
equence ot the ^ ^ CRSp add molecule is at { st 5 00 nucleotides in 

^andhybridizes under string 

nucleotide sequence shown in SEQ ID NO. 1 , inu.h, ocv ^ > ^ 

or a complement thereof. 



Replace the section beginning from page 14, line 3 through page 21, line 7 of the 

soecification with the following section, w;«a th<* 

P A nucleic acid molecule of the present invention, e.g., a nucleic ^ "rio^c hav^ the 
nucleotide sequence of SEQ ID NO:l, SEQ ID NO:4 SEQ ID NO 7 ^fQ^OAO^c 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as Accesslon 

Nmnte 98633 [ ], the nucleotide sequence of the DNA insert of the plasmid deposited 

SSLriL Number 98633 [ ], or a portion thereof, can be isolated using 

^did molecular biology techniques and the sequence 1^^^"^ 
portion of the nucleic acid sequence of SEQ ID NO:l, SEQ ID NO:4, ! SEQ ID ^^^EQ 
ID NO10 or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 
LeSion Number 98633 [_^J, or the nucleotide sequence of the ^^^^ 

deposited with ATCC as Accession Number 98633 [ ] as a hybridization probe, CRSP 

S£ acM molecules can be isolated using standard hybridization and cloning techniques ^g., 
as d ZrlfdZ Sambrook, J., Fritsh, E. F., and Maniatis, T. Molecular Clomng: A Laboratory 
ManuJl2nd, ed, Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold 

SPfing -Tic acid molecule encompassing all or a portion of SEQID NO:f SEQ 
ID NO-4 SEQ ID N0 7, or SEQ ID NO:10, or the nucleotide sequence of the DNA insert ot the 
with ATCC as Accession Number 98633 [ ], or the nucleotide sequence 
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of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ] can 

be isolated by the polymerase chain reaction (PGR) using synthetic oligonucleotide primers 
designed based upon the sequence of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, or SEQ ID 
NO: 10, or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

Accession Number 98633 [ ], or the nucleotide sequence of the DNA insert of the plasmid 

deposited with ATCC as Accession Number 98633 [___]. 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an appropriate vector 
and characterized by DNA sequence analysis. Furthermore, oligonucleotides corresponding to 
CRSP nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an 
automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention comprises 
the nucleotide sequence shown in SEQ ID NO:l. The sequence of SEQ ID NO:l corresponds to 
the human CRSP-1 cDNA. This cDNA comprises sequences encoding the human CRSP-1 
protein (i.e., "the coding region", from nucleotides 38-1087), as well as 5' untranslated sequences 
(nucleotides 1 to 37) and 3' untranslated sequences (nucleotides 1088 to 2479). Alternatively, 
the nucleic acid molecule can comprise only the coding region of SEQ ID NO: 1 (e.g., 
nucleotides 38 to 1087, corresponding to SEQ ID NO:3). 

In another preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises the nucleotide sequence shown in SEQ ID NO:4. The sequence of SEQ ID NO:4 
corresponds to the human CRSP-2 cDNA. This cDNA comprises sequences encoding the 
human CRSP-2 protein (i.e., "the coding region", from nucleotides 126-796), as well as 5' 
untranslated sequences (nucleotides 1 to 125) and 3' untranslated sequences (nucleotides 797 to 
848). Alternatively, the nucleic acid molecule can comprise only the coding region of SEQ ID 
NO:4 (e.g., nucleotides 126 to 796, corresponding to SEQ ID NO:6). 

In another preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises the nucleotide sequence shown in SEQ ID NO:7. The sequence of SEQ ID NO:7 
corresponds to the human CRSP-3 cDNA. This cDNA comprises sequences encoding the 
human CRSP-3 protein (i.e., "the coding region", from nucleotides 93-890), as well as 5' 
untranslated sequences (nucleotides 1 to 92) and 3 f untranslated sequences (nucleotides 891 to 
1 529). Alternatively, the nucleic acid molecule can comprise only the coding region of SEQ ID 
NO:7 (e.g., nucleotides 93 to 890, corresponding to SEQ ID NO:9). 

In another preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises the nucleotide sequence shown in SEQ ID NO: 10. The sequence of SEQ ID NO: 10 
corresponds to the human CRSP-4 cDNA. This cDNA comprises sequences encoding the 
human CRSP-4 protein (i.e., "the coding region", from nucleotides 1-537), as well as 3' 
untranslated sequences (nucleotides 538 to 702). Alternatively, the nucleic acid molecule can 
comprise only the coding region of SEQ ID NO: 10 (e.g., nucleotides 1 to 537, corresponding to 
SEQ ID NO: 12). 

In another preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises a nucleic acid molecule which is a complement of the nucleotide sequence shown in 
SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, or SEQ ID NO: 10, the nucleotide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ], the 

nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as Accession 

Number 98633 [ ], or a portion of any of these nucleotide sequences. A nucleic acid 

molecule which is complementary to the nucleotide sequence shown in SEQ ID NO:l, SEQ ID 
NO:4, SEQ ID NO:7, or SEQ ID NO:10, or the nucleotide sequence of the DNA insert of the 
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plasmid deposited with ATCC as Accession Number 98633 [ ], or the nucleotide sequence 

of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [___], is 
one which is sufficiently complementary to the nucleotide sequence shown in SEQ ID NO:l, 
SEQ ID NO:4, SEQ ID NO:7, or SEQ ID NO: 10, or the nucleotide sequence of the DNA insert 
of the plasmid deposited with ATCC as Accession Number 98633 [ 1 , or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 
[ 1 , such that it can hybridize to the nucleotide sequence shown in SEQ ID NO: 1 , SEQ ID 
NO:4, SEQ ID NO:7, or SEQ ID NO: 10, or the nucleotide sequence of the DNA insert of the 

plasmid deposited with ATCC as Accession Number 98633 [ ], or the nucleotide sequence 

of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ], 

thereby forming a stable duplex. 

In still another preferred embodiment, an isolated nucleic acid molecule of the present 
invention comprises a nucleotide sequence which is at least about 60-65%, preferably at least 
about 70-75%, more preferable at least about 80-85%, and even more preferably at least about 
90-95% or more homologous to the nucleotide sequences shown in SEQ ID NO:l, SEQ ID 
NO:4, SEQ ID NO:7, or SEQ ID NO: 10, the nucleotide sequence of the DNA insert of the 

plasmid deposited with ATCC as Accession Number 98633 [ ], the nucleotide sequence of 

the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ], or a 

portion of any of these nucleotide sequences. 

Moreover, the nucleic acid molecule of the invention can comprise only a portion of the 
nucleic acid sequence of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO: 10, the 
nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as Accession 

Number 98633 [ ], or the nucleotide sequence of the DNA insert of the plasmid deposited 

with ATCC as Accession Number 98633 [___], for example a fragment which can be used as 
a probe or primer or a fragment encoding a biologically active portion of a CRSP protein. The 
nucleotide sequence determined from the cloning of the human CRSP genes allows for the 
generation of probes and primers designed for use in identifying and/or cloning CRSP 
homologues in other cell types, e.g., from other tissues, as well as CRSP homologues from other 
mammals. The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes under 
stringent conditions to at least about 12, preferably about 25, more preferably about 40, 50 or 75 
consecutive nucleotides of a sense sequence of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, 
SEQ ID NO: 10, the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC 
as Accession Number 98633 [__], or the nucleotide sequence of the DNA insert of the 

plasmid deposited with ATCC as Accession Number 98633 [ ], of an anti-sense sequence 

of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO: 10, the nucleotide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ], or the 

nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as Accession 

Number 98633 [ ], or of a naturally occurring mutant of SEQ ID NO:l, SEQ ID NO:4, 

SEQ ID NO: 7, SEQ ID NO: 10, the nucleotide sequence of the DNA insert of the plasmid 

deposited with ATCC as Accession Number 98633 [ ], or the nucleotide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ ]. In an 

exemplary embodiment, a nucleic acid molecule of the present invention comprises a nucleotide 
sequence which hybridizes under stringent hybridization conditions to a nucleic acid molecule 
comprising nucleotides 470-2479 of SEQ ID NO:l or to a nucleic acid molecule comprising 
nucleotides 1-475 of SEQ ID NO:4. 

Probes based on the human CRSP nucleotide sequence can be used to detect transcripts 
or genomic sequences encoding the same or homologous proteins. In preferred embodiments, 
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the probe further comprises a label group attached thereto, e.g., the label group can be a 
radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be 
used as a part of a diagnostic test kit for identifying cells or tissue which misexpress a CRSP 
protein, such as by measuring a level of a CRSP-encoding nucleic acid in a sample of cells from 
a subject e.g detecting CRSP mRNA levels or determining whether a genomic CRSP gene has 
been mutated or deleted. 

A nucleic acid fragment encoding a "biologically active portion of a CRSP protein" can 
be prepared by isolating a portion of SEQ ID NO:l, SEQ ID NO:4, SEQ ID N07 SEQ ID 
NO: 10, the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 
Accession Number 9j^3 [ ], or the nucleotide sequence of the DNA insert of the plasmid 

fl rR?p e t W . T A ?u S i°" NUmb6r 2822 [ ]' Which encodes a Polypeptide having 

a u b ' ol °g lcal actlvlt y ( th e biological activities of the CRSP proteins have previously been 
described) expressing the encoded portion of the CRSP protein (e.g., by recombinant expression 
in vitro) and assessing the activity of the encoded portion of the CRSP protein. 

The invention further encompasses nucleic acid molecules that differ from the nucleotide 
sequence shown in SEQ ID NO: 1, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO: 10, the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 

L J, or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC~aI 

Accession Number 98633 [ ] due to degeneracy of the genetic code and thus encode the 

f^tr . P roteins as m °se encoded by the nucleotide sequence shown in SEQ ID NO- 1 SEO 
ID NO:4 SEQ ID NO:7, SEQ ID NO:10, the nucleotide sequence of the DNA insert of the 

P fTnM? ^ ATCC 38 Accession Number 28633 [ ], or the nucleotide sequence 

of the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ 1 In 
another embodiment, an isolated nucleic acid molecule of the invention has a nudelrtide" 
sequence encoding a protein having an amino acid sequence shown in SEO ID N0 2 SEO ID 
NO: 5, SEQ ID NO:8, orSEQIDNO.il. ^ 
lIA „ In addi tion to the human CRSP nucleotide sequences shown in SEQ ID NO- 1 SEO ID 
NO:4, SEQ ID N0.7 SEQ ID NO: 10, the nucleotide sequence of the DNA insert of the pfasmid 

deposited with ATCC as Accession Number 98633 [ ], or the nucleotide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number 98633 \ 1 it will be 
appreciated by those skilled in the art that DNA sequence polymorphisms that leadTrTchanges in 
the amino acid sequences of the CRSP proteins may exist within a population (e.g., the human 
popula ion). Such genetic polymorphism in the CRSP genes may exist among individuals within 
a population due to natural allelic variation. As used herein, the terms "gene" and "recombinant 
gene reter to nucleic acid molecules comprising an open reading frame encoding a CRSP 
protein, preferably a mammalian CRSP protein. Such natural allelic variations can typically 
result in l-5/o variance in the nucleotide sequence of a CRSP gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in CRSP genes that are the result of natural 
allelic variation and that do not alter the functional activity of a CRSP protein are intended to be 
within the scope of the invention. 

Moreover, nucleic acid molecules encoding CRSP proteins from other species, and thus 
which have a nucleotide sequence which differs from the human sequence of SEO ID NO- 1 
SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:10, the nucleotide sequence of the DNA insert of the 

P rnx,? T h ATCC aS Accession Number 98633 [ ], or the nucleotide sequence 

ot the DNA insert of the plasmid deposited with ATCC as Accession Number 98633 [ 1 are 
intended to be within the scope of the invention. For example, a murine CRSP-1 cDNAhalbeen 
identified based of the nucleotide sequence of human CRSP-1. The nucleotide sequence of 
munne CRSP-1 (SEQ ID NO:16) encodes a CRSP-1 protein having 349 amino acids The 
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nucleotide and amino acid sequences of murine CRSP-1 are depicted in Figure 8. The coding 
region of murine CRSP-1 is represented by SEQ ID NO: 18. me coding 

CRSP ,nM C i eiC fl d molecules corresponding to natural allelic variants and homologues of the 
CRSP cDN As of the invention can be isolated based on their homology to the human CRSP 
nucleic acids disclosed herein using the human cDNA, or a portion thereof, as a Son 
probe according to standard hybridization techniques under stringent hybridization conSs 
; 8 a , i ,iT dm , gly '. m another embodiment, an isolated nucleic acid molecule of the invention 
» at least 15 nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
S n Z57 8 < nucleotide sequence of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO? 
SEQ ID NO: 10, the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC 

as Accession Number 98633 [ ], or the nucleotide sequence of the DNA insert of the 

plasmid deposited with ATCC as Accession Number 98633 [ ]. I n other embodiment the 

hybridizes under stringent conditions" is intended to describe conditions for hybridization and 
washing under which nucleotide sequences at least 60% homologous to each oLr typSy 
remain hybridized to each other^ Preferably, the conditions are such that sequences It easfabout 
70/4, more preferably at least about 80%, even more preferably at least about 85% or 90% 
homologous to each other typically remain hybridized to each other. Such stringent conditions 
are known to those skilled in the art and can be found in Current Protocols in Jocular 
B ology John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of 
^^^T^^^ m hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45 C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C 
Preferably an isolated nucleic acid molecule of the invention that hybridizes under stringent 
conditions to the sequence of SEQ ID NO:l corresponds to a naturally-occurring nucldc add 
molecule As used herein, a "naturally-occurring" nucleic acid molecule refers foZ^ or 
prottiS 3 nUC,e ° tide S6qUenCe that ° CCUrs in nature ( e *. enc °des a natural 

In addition to naturally-occurring allelic variants of the CRSP sequences that may exist in 
the population the sk lied artisan will further appreciate that changes can* be introduc^y 
mutation into the nucleotide sequences of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7, SEQ ID 
NO.10, the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC as 

Accession Number 98633 [ ], or the nucleotide sequence of the DNA insert of the pTasmid 

deposited with ATCC as Accession Number 98633 [ ], thereby leading to langTsS 

SnrliST 6 ° f ^r^f C f P Pr0tCinS ' Wkh0Ut ***** *" ^nal ability of the 
»nnfi c t ,» QXam f le ' T e ° tlde substituti °ns leading to amino acid substitutions at 
^ a l^fL a ° ld reSldueS Can be made in the ^quence of SEQ ID NO: 1 SEQ ID 

deposited w th ATCC ^ * ^ x/ th ? nUCle0tide ° f the ™* ™« of the^plasmid 

DNAttn^ft ^ ^ C6SS10n , NUmber 28521 [ ] > or the nucleotide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number 98633 I 1 A "non 
essential amino acid residue is a residue that can be altered from the wild^ele^nce of 
CRSP e .g the sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8, or SEQ ID NO l 1) 
without a tenng the biological activity, whereas an "essential" amino acid residue is required for 
bio ogical activity. For example, amino acid residues that are conserved among the CRSP 
proteins of the present invention, are predicted to be particularly unamenable to alteration 

h^naTt 6 ' amin ° K aCld residues that «* conserved between CRSP protein and other proteins 
having cysteine-nch domains are not likely to be amenable to alteration 

CRSP ntnt C ,° rdl t n h 8l t y ' an t ° ther of the invention pertains to nucleic acid molecules encoding 

CRSP proteins that contain changes in amino acid residues that are not essential for activity 
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homoiogous ,„ SEQ ID N0 2 SEC ' D NC ? ' SFoTn^n f " 75 - 80% 

S'Cttr about 95% homo '" 

one or more nucleotide substi utions addmW^H,? N0 ' 11 f ^ be cre ^ by introducing 
IDNO:l, SEQ ID N0:4, SEQro NO 7 SE^ID NO l^hp f " Ude0,ide "< u »" ° f SE Q 
insert of the plasmid deposit wim ATCC as Acee^^f^r^T ° f S" DNA 

are ^i^^IT,"' 10 subs,i,u,i ° ns . Editions or deletions 
ID NO:4, SEQ ID NC • SEQ ID NO To t^T ^ m,r ° dUCed in '° SE QTO NO: 1 , SEQ 
plasmid deposited with A^^^^SST^I^^^ 

of the DNA insert of the plasmid depos W wift ATr^Si' ^' m °", I nucle °" de ^»ee 

standard techniques, suchas site-dire* fmmatt^and ^CrT^T^^ f 1 " y 

amino acid resX is Z laced with T"° f id subs,i ™™" « one in which the 

of amino acid r^^^^ ^^^S^ ^ 
include amino acids with basic side chain* (- n 1 • aennea m the art. These families 

(e.g., aspartic acid, •J^^SS'TSS """" ^ ^ 

tryptophan, histidine^ Thus * nJni,^ cnains (e.g., tyrosine, phenylalanine, 

^^.^S^jr?"* » * -""^ orpar, of 

screened for CRSP WoloicaJ acTiviLT^ « ""^T' and * e reSU,,anl mutanls <=» be 
mutagenesis of SEQ^ ^^^^,5^ ,„ 
sequence of the DNA insert of the plasmid deposited ^T^JSL^SS^J 

activity of ,he protenSbel^nn »e ° '""t" 1 * re -»binan,ly and me 



paragraph PbCe * ^ ^ ° f s P edfica ' ion Allowing 
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thereby mhibit translation of CRSP rW A r^l^u ^ CRSP mRNA ^scripts to 
nucleic acid can be designed based uZtte nuc eotT' Spedfldty for a CRSP encoding 

herein (i.e. SEQ ID N0:1, SEQ ID NO^sS S tTp^ * CRSP C ° NA disclosed § 
sequence of the DNA insert of the plasnS dep^oSed wi h ATCr N ? 1 °' ^ 

L ], or he nucleotide sequence of the DNA n7e« ^ ^ Accession Number 98633 

Accession Number 98633 [ ]) ^ ° fthe P lasm ^ deposited with ATcrf 

can e constructed in ^t^^^ <* > Tetrahymena L-19 IVS R^A 

-ecule, See,e.,,Bartel,D.andsVSX 

Re P ]ace Paragraph at page 57, line 25 through page 58 , in , , 
the following paragraph 8 P 8 58 ' llne 2 of the specification with 

contactmg fte biological sample wit * como 'nH 1 8 ftom a test and 

01 CRSP protein or nucleic acid is detected in th. k , , proteln such ,ha < the presence 

9^3T r ' lr lnSCrt ° f the Plasmid deposited lZ S TAYcr " a ° n Number 

f^T^ 1 J' or a Portion thereof such ^ atn „i • , CC as Accession Number 

SSSSSX" " l6ngth md «™^ ££X^ ° f V eaSt I5 ' 3 °' 5 °' 100 250 or 
CRSP mRNA or genomic DNA Other s „itE 7 h J bndl ze under stringent conditions to 

invention are described herein. Pr ° beS for Use in the diagnostic assays of the 
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